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2.0 ABBREVIATIONS

AF Air Force

A1C Aerojet General Corporation
A/V Autoneties

maBN Ballisti Missile Traler

L. Contract OChage Notice
CSD Command Signals Decoder

CTiI Combat Training launch Istrmentati

XIB Destruct Package Installation Building

Ingieering Change Proposal

we Elevater Work Cage

7N Flight Teot Missile

HLC/ Hard Launc h Contro l Facility

LC? aunch Controi Fac ilityI Lauch Control Panel

Ur Launch Facility

Nm" Missile Guidance tystem

NIP Material Improvement Package

lam Materiel Review Board

NUB, Missile Storage Building

Qih Qualitative Personnel Requirement Inventory

Raw Range Safety Wafer

V Re-entry Vehicle

81I0 Soft Launch Control Facility

swmN Shipping and Storage Container Ballistie Missle

262.I Traasporter-Ieotor

T.00 Technical Order

ICP Volatile Code Packs

V&V Validation and Verification

VISA Veoee Repeating Signal Assembly

V/S Weapon System

Is



3.0
V Wing II processing of FTM 625 consisted of the following tests;

Receipt of FTM 625 by rail, in an SSCBM, transfer to BMT, transport

to DPIB, roll transfer missile, SSCBM to DPIB;

Preparation of the Missile for CTLI Modification, receipt, installa-

tion and checkout of the Missile downstage CTLI;

Roll transfer of the Missile, DPIB to T-E, transport to MSB, roll trans-

fer Missile, T-1 to MSB;

Receipt and checkout of MGS and CTLI units, Mating, and integrated

checkout of the ZGS/CTLI;

leceipt, Inspection, Assembly and Checkout of Mark 11, Model 5B re-

, entry vehicle (R/V) and Range Safety Wafer (RSW);

Roll Transfer of the Missile from the MSB, Transportation to the LF,

Emplacement of the Missile and Installation of the MGS/CTLI and R/V

and RSW;

Encoder-Decoder Replacement and Cable Configuration Hookup;

Missile and autocollimator fine alignment, Missile Start-up and tar-

geting, and closed loop checkout;

Post-1plaoement Refurbishment, LF Enabling and Securing;

Final L2 & LCF Launch Preparation ant LF Enabling;

Launch Operations (R-i and R-O Day Checkouts).

Poet-Launch and Pro-Itplaoement Refurbishment.

Page 6



4.0 STATUS

The charts in this section show teot operations performed on

Mfl 770 and the associated Test Requirements from BSD TR 63-29

Volume 11, that wore achi**od during these operations*

Page ?



PROGRESS REDOR CTCAi, T
W Iv c I I RFY: D TR 63-29 x I

TEST OPERATION TEST R~EUIRF-4EN-
Nb'1 1 ... . .. TITLE . .. U ,,," * -

R'r'CTIVE MI5SILE BY RAIL (IN AN rSCnM), OF1LOAD,
625-IA TRANnPORT TO M7B/DPIB, ROLL TRANSFER MISSILE, 2.5.1 21 My 194'1

SSCBM TO MSB/DPIB.

625-2A ROLL TRANSFER MIS'TLE, DPIB TO T-E, TRANSPORT 2.3.1 28 May 196.
TO DPIB, ROLL TRANSFER MISSILE, T-E TO MSB. 2.3.2

2.3.3

625-3 RECIVE, INSTALL, AND CHECKOUT DOWNSTAGE CTLI. 2.3.11
2.3.27 10 June

1963

-- 5-4 RECEIVE MGS AND CTLI, CHECKOUT, MATE, AND PERFORM 2.3.8 29 July
INTEGRATED CHECKOUT OF MGS/CTLI. 2.3.9 1963

2.3.10

S25-5 RECEIVE, INSPECT, ASSEMBLE, AND CHECKOUT RE-ENTRY 2.3.31 19 June
VEHICLE, AND RANGE SAFETY WAFER. 1963

2.1.2 2.3.12
ROLL TRANSFER MISSILE, MSB/DPIB TO T-E, TRANSPORT 2.1.6 2.3.25

625-6 TO LF, D4PLACE IN LF, INSTALL MGS/CTLI, RSW AND 2.1.7 2.3.30 23 August
/Vv. 2.1.9 1963

2.3.4
2.3.7

625-7 ENCODER-DECODER REPLACD(DIT AND CABLE CONFIGURATION 2.1.17 24 August
HOOKUP. 2.2.2 1963

6 2 5-8 ALIGNMDIT, TARGETING, AND CWLED LOOP CHCOUT. 29 August
1963

-' Pap 8



PROGRESS C E
I ill I D TR 63-29

TET OPERATION TES ^U. N

TITLUg MMJIfER ___

625-9 POrT-EMPLC t.FNT REFURRISHMENT AND MISSILE 2.3.25 29 Aur'urt
SAFING PIN RFMOVAL 1963

2.3.17
2.3.19

625.-10 LAUNCH OPERATION (R-1 DAY) 2.3.20 28 Auut

3.1.2 196Y
3.1.4

625-loA FINAL IT & LCF LAUNCH PREPARATION AND IF ENABLING. 2.3.25 29 August
4.1.5 1963

2.3.17 3.1.4
2.3.19 3.2.1

25-11 LAUNCH OPERATIONS (R-O DAY) 2.3.20 3.2.2 29 August
2.3.21 3.2.3 1963
2.3.22 4.1.5

____ __ ___ ____ ___ ___ ___ ____ ___ ___ ___ ____ ___ ___ ___ 3.1.2 _ _ _ _ _

625-12 POST-LAUNCH AND PRE-EMPLACEMENT REFURBISHMENT. 2.3.24 24 Septembe
196g

Page 9



* 5.0 CONCLUSIONS AND RECOMKM4DATIONS

5.1 Receipt-through-launch operations are similar for each missile

processed. As a result, many of the deficiencies (particularly in

the fields of equipment and safety) being reported have been re-

ported during previous tests. Exposure of any major W/S deficien-

cies still undetected will probably require special testing designed

to explore the extremes of the various subsystems design envelopes.

5.2 Unscheduled maintenance associated with Wing II testing has not

roceived proper consideration. It is considered necessary to place

greater emphasis upon coalition of unscheduled maintenance activities.

53 Greater Air Force participation in teat performance is required to

achieve a test program consistent with the Wing II Program Concepts

and to accomplish the Program Objectives stated in BSD-TR-63-29.

0

4 Page 10



6.0 TEST OPERATIONS PERFORMED

This section provide& a detailed description of Wing II Receipt-
through-launch Prooessing of FTM 625.

*

Peg
(I



6.1 TEST OPERATION 625-1A RECEIVE MISSILE BY RAIL (IN AN sOCOE) OFFLCAD,

TRANSPORT TO MSB/DPIB, ROLL TRANSFER MISSILE,

SSCBM TO MSB/DPIB.

S

6.1.1 Summary

This operation consists of receiving a Flight Test Missile in an

SSCBM by rail, offloading the Ballistic Missile Trailer (with loaded

SSCBM) from the rail car, transporting the BMT to the DPIB #2, and

rofl transferring the missile from the SSCBM to the DPIB #2. The

test requirement accomplished during this operation is Missile Trans-

portation and Unloading (Receiving to DPIB) 2.3.1 sa outlined in

BSD-TR-63-29.

6.1.2 Test Description

Test Operation 625-1A was performed by grade and quality of Air Force

Personnel described by the test matrix under Personnel Requirements.

Test Operation 625-1A started at 1100 hours on May 21, 1963, and was

completed at approximately 1330 hours with the receipt at the DPIB #2.

Requirements for unscheduled maintenance did not exist. However, the

Air Force Team Chief and Air Force Personnel unlocked the panels on

the Pir conditioning unit which creates missilomenviranment for the

SSCBM. While the unit was unattended, during the lunch hour, the

panel on the left rear fell off. The upper right hand corner of the

panel was damaged and required on the spot maintenance in order to

refit the panel to the air conditioning unit. Maintenance pe. 'sonnel

were not called. The Air Force Team Chief and Air Force Personnel

accomplished the repair.

6,1.3 rEuinment and Facility Evaluation

z-38 in an attempt to position the flatcar on the rail siding for

unloading of the SSCBM, the car was located too close to the

offloading ramp. This caused the loading bridge of the rail car

to mate improperly with the offloading ramp. This alignment

oaused some unnecessary aoeleratiom of the missile.

Page 12
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Conclusions Misalignment of the offloading bridge.

Recommendation Selection and permanent installation of wheel

chocks on the rails at the offloading razp.

This will eliminate future problems of this

type.

6.1.4 Human Engineering Evaluation

RE-14 According to T.O. 21-SM8OA-2-2, both BMT suspension system valve

levers must be positioned to "RIDE". Inspection of the valve

levers showed that there was no indication on the BMT as to which

direction the controls must be turned to "OPE" or "CLOSE" the

levers. In addition, one control indicates that it "bpens to

ride", the other control "closes to ride".

Conclusion: Technicians were confused as to which direction to

turn the controls and by the opposing directions

for the same operation. The function was accom-

plished only after considerable discussion and

trial and error efforts.

Recommendatigon (1) Label arrows indicating "open" and "close"

positions,

(2) Change controls so that both levers are

put in "open" position to ride, and "close"

position to dump*

6,1,5 Technical Order Evaluation

go technical order deficiencies were noted.

6ol@6 Personnel Requirements Evaluation

No deficiencies wore noted*

6.1,7 Training Evaluation
Problem areas noted which could be resolved through trainings

Page 13
/o,



(1) Individual technicians continue to lift heavy equipment; personnel

Iperforming such tasks may easily injure themselves or othere,

especially when tired.

(2) A technician was observed dropping a cannon plug from the railcar

to the ground (2-3 ft. distance) instead of handing it to another

technician on the ground. Repeated dropping of the plug could

damage it*

(3) A technician backed the SSCBM into the DPIB rails and punctured two

holes in the SSCBM skin. The tractor driver misinterpreted the hand

signals given to him. A standard set of nafd signals should be

established, and appropriate training given individuals in their

proper use.

6,1.8 Safety Evaluation

Safety items associated with the Training Evaluation (pars. 6.1.7)

wore noted during the test.

Page 14



6.2 TZST OPERATION 625-3 INSTALL AND CHECKOUT MISSILE DOWNSTAGE CTLI

6.2.1 Summary

This report covers the CTLI Downstage Installation on FTM 625. Pro-

cessing was performed at OO-Z-L using AFTO work orders, annexes B,

C, and D or Wing II Test Operations Plan 625-3 and applicable techni-

cal orders. Test Operation 625-3 started at 1500 hours on 21 May,

1963, and was completed on 2 August, 1963.

The normal time needed to complete this test ia approximately three

(3) days, working two (2) eight (8) hour shifts (48 hours). All

holds were due to equipment failure and parts misfits.

Air Force personnel performed all work pertaining to this test opera-

tion until 2400 hours on 24 May, 1963. The Air Force was unable to

support the operation after the above date and the test was completed

by Boeing personnel. The operation was completed, less 6-hour CTLI

battery installation and was considered a satisfactory Wing II Test.

6.2.2 Test Description

Test Operation 625-3 entailed the installation and checkout of Missile

Downstage CTLI in OO-Z-L2. The operation was performed by members of

the 394th Missile Squadron from 1530 hours or. 21 May 1963, through

24 May, 1963, on a two-shift basis. From 0800 hours on 27 May, 1963,

through test completion date, 2 August, 1963, Boeing personnel per-

formed all work pertaining to the test. Technical Order 21-SM8OA-2-17-1

(23 April, 1963) served as technical data for the test. The operation

proceeded without incident from 1530 hours on 21 May,1963, to 1430 hours

on 22 May, 1963, when numerous holds and interruptions hampered the

test operation. Discrepant parts, with replacement parts not immediately

available or requiring rework, resulted in test steps occurring out of

sequence and a subsequent loss of time.

Air Force personnel were used to prepare missile for roll transfer

from CO-Z-L2 to 00-Z-4, HowVeyer, due to delays and test holds and

Page 15



6.2.2 Test Description (Continued)

the scheduling of Category III missile 634 to OO-Z-Ll, missile 625

was roll transferred to O0-Z-M4 by Boeing personnel. Boeing per-

sonnel were used in completing Teat Operation 625-3 in O0-Z-M4 from

2100 hours on 27 May, 1963, through 2 August, 1963, including test

hold time. ECP 606 and XCP 620, static ground revisions, and CCP

1232, checkout of third stage operational pressure transducer (OPT)

were incorporated by Boeing personnel using contractor work orders.

An interchangeability check of the CTLI covers was performed using

contractor work order job IR 021. A portion of ECP 620 remains

open, to be performed in the LF after emplacement of G&C and R/V.

6.2.3 Equipment and Facilities Evaluation

The first CTLI electrical cable assembly installed on the missile

separated at the I-II interstage disconnect plug. The second cable

installed failed the continuity check. The third cable delivered

to the 00-Z-LO arrived with both of its interstage disconnect plugs

separated. The fourth cable, ordered from off base and delivered by

air, proved to be satisfactory on checkout after installation.

During removal of the second CTLI cable from the missile, a nut was

dropped into the II-III interstage. Material Review Board (MRB)

disposition was to "use as is".

The I-II interstage seat plate did not match the interstage. This

problem was first reported during Wing I and still remains. It is con-

sidered negligible in that the mismatch can be resolved with minor re-

work to the parts. This problem is not associated with the operational

components.

During the second stage engine CTLI installation, the Avcoat was found

to be damaged with scratches in the Atanum, engine casing. Aerojet-

General Corperation (AGC) representatives were called and after de-

liberation decided to repair the Avocat. The repair was accomplished

vith the missile in 0O-Z-M4.

Page 16



6.2.4 Human fn~ineering Evaluation

No new human engineering problems were noted.

6.2.5 Technical Order Evaluation

No significant TO, deficiencies were observed during this operation

6.2.6 Personnel Requirements Evaluation

The Air Force teams were generally capable of performing the required

functions and received only minor contractor assistance on the Wing II

peculiar items of equipment, It is believed that Air Force personnel

will be able to perform the required functions without contractor

assistance.

All of the AF team members held duty AFSCO' of 443XOG. The first

shift team consisted of five technicians except for the last day when

one T/Sgt was added to the team for OJT. The team chief from second

shift replaced an airman team member on first shift on 27 May. The

second shift team consisted of the same four technicians throughout

the test.

6.2.7 Trainina Evaluation

The training status of the 394th Missile Squadron team members per-

forming the function test is presented in Table 1.

TABLE I: Test 625-3 Team Training Status
PERSONNEL f TRAINING

Rank Code Duty AFSC Shift Type I Type II ORT OJT

S/Sgt 1 44370G 1 Ys01 No N/A Yes
A/iC 2 44350 1 Yes No N/A I
A/iC 10 44350 1 No Yes N/A I
A/lC 3 44350 1 Yes Yes N/A Yes
A/3C 4 443500 1 Yes Yes N/A Yes
S/Sgto 6 4435 0 2 Yes Yes N/A I
A/2C 7 443500 2 Yes"! No N/A Yes
A/2C 8 44350 2 Yes Yes " N/A Yes
A/2C 9 443500 2 Yes No N/A Yes
T/Sgt 443700 1 Yes No N/A I

Leend$
yes a Training completed ORT a Operational Readi-
No m Training not received ness Training
I u Training incomplete OJT a On-the-Job training
Code Airma identification N/A a Not applicable

(PITE files A? Team Training Inf.) AFSCn Air Force Specialty
Code

Page 17



6.2 .7 Traininx Evaluation (Continued)

Legendt (Continued) "

Type I a Training by contractor a Team Chief
usually at factory ., $0 a 27 May 1963 only

Type II a Training at AF technical "*0 Ordnancet only - no
school weapon system

The AF teams were generally capable of performing the required

functions and received only occasional contractor assistance on

the Wing 11 peculiar items of equipment.

6.2 .8 Safety Evaluation

No significant safety deficiencies were observed during this operation.

6.2 .9 Time Analysis

Total test time for the ineompleed test was 68 hours. Tot4 perform-

ance time was 35 hours. A time comparison with earlier tests is shown

in Table 2.

TABLE 2: Test and Performance Time for Various CTLI Test Operations

Test Team Total Test Performance
Operatio . Composition Time (in hours) Time

502-3 2, -uen each 64
511-3 1, 2-men each 200

1, 3-men each
514-3 2, 4-men each 60 38
521-3 (45% eompl) 2, 3-men each 80 23 (51)
529-3 2, 4-men each 227 55
534-3 2, 4-men each 176
565-3 (Entire test not observed)
585-3 2, 4-men each 64 44
604-3 2, 5-men each 48 $

625-3 (75% ol) 1, 4-men each 68 35 (47)
1. 5-men each

If the perfomance time of 23 hours for Test 521-3 (44% complete) is

prejected to boapletle, the performance time becomes 51 hours. The

proeted performance time for completion of the present test is 47

heurs (Table 2). e son tine for the five scores is also 47 hours,

so the preseat test my be said to have required the average perform-

mse. time .empared to those tests where the performance time is g:v%..

Page 18



6.3 TEST OPERATION 625-2A ROLL TRANSF-2 MISSILE, DPIB TO T-E,

TRANSPORT TO MSB, POLL TRANSFER

MISSILE, T-E TO MSB

6.3.1 Summary

This tout consists of roll transfer of a missile from a DPIB

to a T-E, moving the T-E to an MSB, and roll transferring the

missile from the T-E to the MSB.

6.3-.2 Test Description

The test was started at 1620 hours on 27 May, 1963, with the

pre-test inspection of the T-E as required by the Test Matrix.

The T-E was moved to DPIB #2 and roll transfer of the missile

was started at 1650 hours. Transfer was completed at 1945.

The loaded T-E was moved to Transient Storage Pad #1 and held

there until 0800 hours on 28 May, 1963.

The operation was resumed when the loaded T-E was moved to MSB

#4 and roll transfer of the missile was started at 0830 hours.

The operation was completed at 1100 hours.

The entire operation was conducted by Boeing personnel, without Air

Force participation. No problems were encountered.

A transport Monitor set was not available for the operation. A

waiver was obtained deleting the requirement from the Test Matrix.

6.3 3 Equipment and Facilities Evaluation

All equipment and facilities were satisfactory for the purposes of

the test.

Page 19



6. 3.4 Human R'fineering Evaluntion
No human engineering evaluation was perfore6f

6. 3 .3 Technical Order Evaluation

All procedures followed were satisfactory.

6. 3.6 Personnol Requirements Evaluation

No evaluation was accomplished since Air Worce personnel were

not utilized as items in test.

6. 3.7 Training Evaluation

No training evaluation could be ac omplished.

6. 3.8 Safety Evaluation

All safety procedures were adequate*

6. 3.9 Time Analysis

No evaluation was accomplished since Air Force personnel were

not utilized as iteps in test.

/2 . Page 20



b.4 TST OPERATION 625-4 RECEIVE ",'S AND C"711 , MATE AJ-D

PERFORM INTMFfRATED CIMCKCUT.

6.4.1 SurMary

This operation consists of receiving a Wing II MGS (Missile Guidance

System) and a CTLI (Combat Training Launch Instrumentation) wafer,

checking each unit separately. mating the units mechanically and

electrically, checking the combined units and preparing the package

for shipment.

During Test Operation 625-4 deficiencies were noted in the "A", "B",

and "C" tapes. These are discussed in Paragraph 6.4.3. In some in-

stances the technical order descriptions did not match the configura-

tion of the area and/or equipment. These deficiencies are discussed

in Paragraph 6.4.5. No significant deficiencies were noted in other

areas*

This operation is not required for an operational missile, and will

not be performed at an operational base.

Delays encountered during this operation we due to installation

problems with an ordnance switching unit (OSU) and late delivery of

the CTLI wafer.

Test Requirements 2.3.8, 2.3.9 and 2.3.10 of BSD-TR-63-29, Volume II,

"Wing II Test Program Plan" were accomplished during this operation.

6.4.2 Test Descrigtion

Test Operation 625-4 was conducted at the CSA (Contractor Support

Area). The operation was performed byaBoeing personnel.

The operation was started at 0830 hours on 23 July, 1963, with the

checkout of NO& AAL 0392. This MGS was rejected for a "No-Go" during

"A" tape checkout. Information received after the test proved the

140 should net have been rejected,

2 Page 21



6.4 *2 (Continued)

NGS AAL 0393 was checked out satisfactorily, finishing "B" tape at

1520 hours on 24 July, 1963. Following this checkout the test was

delayed until 1300 hours on 26 July, 1963, when the CTLI wafer was

received at the CSA. The Mode "B" tests were accomplished on the

CTLI wafer satisfactorily and the MGS was skinned and prepared for

mating. CP 447 was accomplished and the SE35B cable was installed

while the MGS was skinned. After the skin was replaced and rounding

was completed, the mating surfaces of the MGS and CTLI were cleaned

in preparation for the bonding check (ECP 551).

After mating, the combined MGS/CTLI sections were checked using the

"C" tape and then prepared for shipment. The test was completed at

1900 hours on 29 July, 1963.

6,4 63 e' Euipment and Facilities Evaluation

Difficulties were encountered in the operation of the C91 Test

Center, Programmer - Fault Locator (Figure "A" 624). These defic-

iencies, listed below, resulted from the fact that the programming

tapes and the technical order data do not reflect the present Wing

11 MOB and MGS/CTLI equipment configuration.

3-39 The "A", "B", and "C" tapes all produced 'No-Go'8" during the

test operation. "No-Go's" were experienced during the follow-

ing tests:

Tape Step

A K/T 5112 SI"? 530
W/T 5140 S/T 010 621

S/T o1 622
S/T 012 623

3 VI'524 S/T 313
/ 5256 S/T 513

S xT? 8200 S/T 2

Cnlion These "No-G1Os" cause delays while the documentation

is checked for limits, and may cause rejection of

units where the documentation available does not

reflect curent limits.

p~aM CF



6. 4.3 (Continued)

Recommendation The program tape deficiencies should be

corrected and T.O.'s 21-SM3OA-2-17-1 and

5AI-2-32-2 should be updated at the earliest

possible time. Design Engineering is

determining the required action on the tape

deficiencies. Technical order deficiencies

have been corrected by the following TOFCN's,

VB 26, VB 27, VB 29, and.VB 30 to T.0. 5A-

2-32-2 and vB 469 to T.O. 21-SM8OA-2-17-1

6.4 . Human En~ineering Evaluation

No significant human engineering deficiencies were noted.

6.4 . Technical Order Evaluation

The fellewing deficiencies between the equipment and facilities and

the T.O. were noted. These deficiencies are generally of long standing

and are compensated for by experienced personnel. In order to render

the operation as complete as possible for less experienced personnel,

the following deficiencies are noted and discussed.

T..-6 The Gross Temperature indicator lights are off when outside

the specified operating range and on when within tho specified

operating range. T.O. 21-SM8A-2-17-1, paragraph 4-26D, a.,

indicates the reverse condition should apply.

Conclusion The instructions in the T.O. are erroneous with

the system in its present configuration and

would result in a shut-down of the test when the

temperature was within the proper lmits.

Usomendatlon Change ToO. 21-848OA-2-17-1, paragraph 4-26D,
a., where it reads "goes on" to read "goes off".

AM 22 A/A PSTZ 2-94 has beon submitted.
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6.4 .5 (Coutinued)

T.O.-74 The Integrated Checkout hook-up in T.O. SM80A-2-17-1, Figure

4-24, does not include cable 1OW25A. This cable is applicable

to the NSIOQ-2 M3S.

Conclusion The lack of reference to the 1OW25A cable may

cause considerable delay and confusion during

testing.

Recommendation Amend Figure 4-24, T.O. 21-SM80A-2-17-1 to

include the IOW25A cable, see drawing below:

Wl3P1
J P2 I0',1:25A Uo N O-2) ;Pl'ICL

AfMO 22 A/ PSTE 2-96 has been submitted.

T.O.-68 Paragraph 2-38g and h of T.O. 5A1-2-32-2 direct the removal

of the shorting cap from 4P3 underneath the MGS and storing

the shorting cap with the SE62 loose equipment. This short-

ing oap is used with the NSIOP MGS. The T.O. reference as

written, is applicable to all MGS, the NSIOP, Q and Q2.

Conclusion Confusion can result both during the testing

and following the testing when the shorting

cap cannot be found.

Recomendation Add "Applicable to NSlOP only" after each

of the two sub-paragraphs g and h, 2-38,.

T.O. WA1-2-32-2.

AFMO 22 A/N PSTE 2-95 has been written about this deficiency.

6. .6 ¢Personnel Requirements Evaluation

Due to the use ef oontraotor personnel this area was not evaluated.
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6.4 " Trainin Evaluation

4Due to the use of contractor personnel this area was not evaluated.

6.4 . Safety Evaluation

No significant safety problems were noted during this operation.

0

6.4 .9, Time Analysis

Due to the use of contractor personnel and delays in delivery of

oomponents, this area was not evaluated.
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6.5 TEST OPERATION 625-5 RECEIVE, INSP1CT, ASSEYBLE AND CHiECKOUT

RE-VTRY V iHCLE (R/V) AND RANGE SAFETY

WAFER (RSW) AT VAFB.

6.3.1 Sumr

Wing II Test Operation 625-5 entailed the receiving, unpacking,

inspection, component checkout, assembly and final checkout of a

Mark 11, Model 5B (S/N-2), Re-entry Vehicle with Range Safety Wafer

at the 51st Munitions Maintenance Squadron Facility (Building 1544)

at Vandenberg Air Force Base, California. Upon completion of the

aforementioned tasks, the R/V and RSW were placed in multi-cubicle

storage pending R/V-G&C Semitrailer loading for subsequent transport

to the launch facility and mating to the Flight Test Missile.

The accomplishment of the Test Operation satisfied the following

test requirement contained in document BSD-TR-63-29, Wing II Test

Program Plan, Volume IS, Test Requirements:

Test Requirement Title Test Requirement Number

Receive, Inspect, Assemble and 2.3.31

Checkout RIV and RSW at VAFG.

The Test Operation was performed by QQPRI personnel in the sequence

indicated by the test matrix, using authorized technical orders and

equipment.

6.5.2 Test Description

Wing II Test Operation 625-5 commenced with a 15 minute Pro-Test

Meeting in the Munitions Facility at 0845 hours on Tuesday 4 June, 1963,

and continued through Friday, 7 June, 1963. On Wednesday, 19 June, 1963,

the test exercise was resumed and concluded with a Post Test Meeting

at Daildiag 203.on 19 June, 1963.

On Friday, 7 June 19639, the Re-entry Vehicle assembly was halted due to

a problem whieh developed in the adjustment of the R/V Separation

Conneor mehanical lanyard. Employing the current T.O. liN-RVAI-2A

Page 26



procedures, this task could not be accompliched. After investigation

by Avo Engineering, a test waiver was prepared and approved by the

Wing II Deputy for Plans and Evaluation authorizing a workaround proced-

ure for this test step. Employing the workaround, the Re-Entry Vehicle

assembly exercise was resumed and concluded on Wednesday, 19 June 1963.

The test waiver was not of a nature to prevent the accomplishment of

the test requirements and objectives.

That portion of the Test Operation relative to the receiving, unpacking,

preliminary electrical checkout, assembly and final electrical checkout

of the Re-entry Vehicle and Range Safety Wafer was accomplished by QQPRI

personnel of the 51st Munitions Maintenance Squadron. The checkout of

the Range Safety Wafer "C" Band Beacon was accomplished by QQPRI personnel

of the 1st STRATAD 4392nd Communications Squadron Instrumentation Group.

During the entire exercise, Avco technical personnel were on hand to

support all activities performed by the QQPRI personnel.

Preliminary Technical Order IIN-RV1-2A, employed in the test exercise

for the Re-entry Vehicle and Range Safety Wafer assembly and checkout

peculiar to the Vandenberg Operation, was validated during the Test

Operation. Technical Order llN-RV11-2, the operational T.O. for Re-

entry Vehicle assembly and checkout used to supplement T.O. llN-RVll-2A,

war previously, validated and verified.

6.o3 Equipment and Facilities Evaluation

The Munitions Facility equipment and bay area was found to be adequate.

6,5.4 Human Enxineering Evaluation

No human engineering deficiencies ware noted.

Tehnical Order Evaluation
Technical Order areas of investigation identified during the test are

detailed as follows
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T*O.-21 Preliminary T.. lIN-RVII-2A, paragraph 2-17, should provide

Ia procedure for electrically testing the Separation Event

Switch during R/V assembly. Trouble Report No. 8573 was

prepared and submitted to report this co=ent. The report

included a disposition for testing the switch during the

Test Operation. Avo technical Publications is investigating.

T.O*-22 Preliminary T.O. llN-RVll-2A, paragraph 2-17, should provide

a procedure for assemblying the Separation Event Switch, as

the switch was received without associated hardware assembled.

Trouble Report No. 8570 was prepared and submitted to report

this discrepancy. The report recommended that the T.O. should

include the switch assembly procedure. For Test Operation

625-5, the switch was assembled per blueprint drawing specifi-

cations, Avoo Technical Publications is investigating.

T*O*-23 Following preliminary T.O. llN-RVIl-2A procedures, the R/V

Separation Connector mechanical lanyard cannot be adjusted.

Trouble Report No. 8562 was prepared and submitted to report

this discrepancy. For Test Operation 625-5, a workaround

procedure for the lanyard adjustment was employed, however,

for future test&, Ave. Technical Publications is taking

action to revise the T.O.

6o5o6 Personnel Requirement Evaluation

The personnel requirement for the Test Operation was found to be adequateo

6..7 Training Evaluation

The training reeeived by the R/V Maintenance Team of the 51st Munitions

Maintenanee Squadron employed in the Test Operation is detailed as

rellews:
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TRAINIING

RANK DAFSC TYPE I TYPE I/III "RVTTP CJ

T/Sgt 33170B Yes No Yes I

A/3C 33150B Yes No Yes I

A/3C 33150B Yes No Yes I

ORVTTPs Re-entry Vehicle Team Training Program

QQPRI personnel from the 1st STRATAD, 4392nd Communications Squadron

Instrumentation Group performed the Range Safety Wafer 'C" Band

Beacon checkout. The procedure employed in this function is similar

to the Wing I Program with this personnel group currently performing

-on the job type training.

6.3.8 Safety Evaluation

During the Test Operation, all established 'safety precautions vere

observed, with no new safety deficiencies identified.

6.5.9 Time Analysis

Exclusive of the Pre- and Post Test Meetings, a total of 18 hours

were spent to accomplish the test exercise.

P
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6.6 TEST OPERATION 625-6 POLL T? ANS,,7: NISSI ,:f3/DPI%, TO T-E, TRAINS-

PORT TO LF, D--LACE IN LF, INSTALL MGS/CTLI,

RSW AND R/V.

6.6.1 Summary
Flight Test Missile 625 was removed from OO-Z-M4 by an Air Force T&H

Team on 20 August, 1963, and emplaced in 00-07 by an Air Force T&H Team

on 21 August, 1963. The MGS/CTLI was emplaced on 22 August, 1963 by

both an Air Force Missile Team and Contractor personhel. Contractor

personnel installed the raceway covers, conducted continuity and hazard-

ous current checks, and connected cabling to the CTLI. The Air Force

Missile Team finished the work associated with MGS/CTLI installation

and checkso installed and cor cted mechanical mating and checks of

the V, and checked the level of the missile.

Several equipment and facility %nd'human engineering deficienci.s were

encountered.

The Air Force teams, although not p16perly structured per QPRI standards,

demonstrated that they were capable of performing the required tasks in

this test.

The technical orders are considered adequate. and correct enough for this

test. Some changes were made to the technical orders during T.O. V&V

of portions of the test.

6,6.2 Test Description

The test began at 1830 hours on 20 August, 1963 with the roll transfer of

the missile from an MSB to a T-E. There was a 45 minute delay at start

of test because of unavailability of a T-E. There was a failure of the

pump on the 5th wheel translating Jack. The roll transfer operation was

finished at 2140 hours the same day with transporting of the T-E to a

transient storage area*

The site operations were scheduled to start on the second shift of 21

August, 1963, and the T-E arrived at the site at 1230 hours on this date.

A delay of one hour before starting emplacement was due to some work on

the launch facility cusp pump. Emplacement was completed and the T-E

4riven awmy at 2200hours, Operations ceased for the day.
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6.6.a Test Description (Continued)

Testing resumed on 22 August, 1963 at 0745 hours. The work platform was

installed at 0935 hours. The R/V-MGS Van was emplaced by 1007 hours at

which time the MGS/CTLI emplacement started. The XGS/CTLI %. . electrically

and mechanically mated by 1225 hours. Installation of the M2S raceway

covers, accomplishment of continuity and hazardous current checks Land hook-

up of cabling to the CTLI were completed by 1355 hours. A loss of three

hours work resumed. ECP 620, which was begun in the DPIB, was complete at

1806 hours. CTLI umbilical was hooked up and the raceway covers were

sealed to finish out the second shift.

Test resumed on 23 August, 1963, the MGS umbilical was hooked up, squib

and Jumper installed, continuity and hazardous current checks conducted,

the RSW and the R/V installed and the missile level check conducted to

finish the day and the 625-6 test at 1735 hours.

6*6*3 Equipment and Facilities Evaluation

Several equipment and facility deficiencies which were previously noted

were again observed during this test. They were:

(a) At present there is not a work platform in the MSB to facilitate

working in the aft end of the T-E. Removal of the restraint beams

and rods is difficult while standing in this restricted space in

the T-Z. Removal of the restraint beams by one man also poses a

threat to the nozules because of work space forcing one man to

handle the beams.

Contractor engineering recommended furnishing a work platform, FSN

1730-294-8883, as a Non-Figure A item. One platform, only, was

recommended for use in all 4SBs. It was planned to utilize this

platform in the next release of Functional Analysis Form B 25-27001,

"Receive Missile Downstage and Install in DPIF", Systeip Specification

8-133-11-0-1 (D2-=230, Volume 1-A). The engineering on this was

eo2. ose of 8 Augst, 1963.
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6*3 Iquipmeint and Facilities LEvaluaticun (Continued)

Th. above recommendation was not implemented caid cngineerin!; study
on the problem was re-released on 8 October, 1963. This is also a

saety item*

(b) Work..around equipment (a wood platform) was used to in.ztall the
RSW and 3V~( The Boeing Company Engineering is doiag some pre-

liminary work against ECP 693 - for which a CCN is overdue. ECP
693 4alls for use of' a Western Gear Support Assembly instead of
the Hamilton Stan4ard one - to attain an extra 10 inches in height.

A slight re-dsign of the cage yoke will give an additional 4 inches
or 14 inches gain in height for the working floor of the EW. This

chan~ge is for the operational base EWC.

UCP 7M95 for which a CCN is expected on 23 December, 1963, will
furnish a new Figure A 9437 - an accessory yoke for use at VAYB.

This special yoke used on the EWC of the ECP 6r3 configuration will

raise the working floor of the work cage an additional 12 to 15
inches* The exact figure not settled on as of 8 October, 1963. The
us* of this special yoke an an ECP 693 configured EWC would then

result In an overall gain in height of 14 plus 1-2/15 inches - 26 or

29 inches. The actual requirement in starting with the ECP 693
change, that the £CP 715 change raise the work cage floor level to
within 6%) inches of the center line of the silo EWC track. Incor-

peration of these two changes will solve the L'dC height problems.

(a) Quick-release pins on the T.-Es are prone to stick and require con-

siderable time, force, and patience to remove or install* These pins
are carried as Z-72 in the Wing I,.Category ;I Progress Report A4,
"Deficiency Status Report"* There, was a UR submitted, which resulted

In a XIP 0063-1570 being assigned to the problem. The Boeing Company
Magineing has no record that this HIP has been projected out to
Sadustry. Boeing engineering states, also, that a suggestion was
made several mouths ago to relieve the tolerances at the pin usage

d
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6,6 . ) .uimerent and Facilities Evaluatioi (Continued)

points to alleviate the prcblem. This suggestion was not acted on.

Information from Boeing engineering is that several recommendations

- one or two ECPs also - are probably being held by the Air Force

pending release of an overall ZCP to accomplish all the T-E improve-

ments at one time.

For the present there seems no relief from the quick-release pins

problem except thatof care in removal and insertion of the pins.

Use of force will probably result in removal of the special plating

on the pins, further aggravating the condition.

Two equipment deficiencies were noted:

Z-36 Failure of the translating jack (5th wheel) during missile roll

transfer. Hydraulic fluid exhausted. This reported in Wina I.

ConclUion The Jack has marginal fluid capacity for the task

and has a seal in the hand pump that is prone to

failure.

Recommendations An additional fluid reservoir be added. The

Boeing Company Engineering has been notified

of the problem, along with a suggestion to in-
stall different seals. Additional investigation

will be conducted.

3-37 The NCU and CTLI cable runs - bare and down the inner wall of the

siloe - reproesnt considerable loss of cabling, hardware and time

to replace then, after a launch.

,Concluiont That the cable run should be relocated or that a metal

sover be used to prevent damage during a launch.

44
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6.6.3 Ecuirment and Facilities Evaluation (Continued)

Recommendations The Boeing Company Engineering has been given a

recormendation to install the cabl- in conduit

or raceways to a junction box below the missile

support ring and to heat zaid gas seal per stand-

ard practice. Short umbilicals, approximately

12 feet long, could be used to the base of the

missile. Approximately 150 feet of umbilical

cable could be saved during each firing, plus

the hardware and the time it takes to install

them.

6, 64 Human Engineerins Evaluation

No human engineering deficiencies noted during the test. No new human
enginoering problems were noted during this test.

6.6., e Technical Order Evaluation

The following changes were made to the technical orders as a result of

technical order validation and verification performed during this test.

(1) .he 33416-1 (J151A-PlMIA) cable assembly is no longer installed

in the G-Band Beacon Spacer (RSW) at the launch facility. Changes

were made to paragraph 5-33D and 5-33E of T.O. 21-SMSOA-2-17-1 to

refleet this*

(2) A aew bonding check between the C-Band Beacon Spacer and the CTLI

wafer is required. This change also affected the sequence of events

at this time in the test. Changes were made to T.O. 21-SM80A-2-17-1,

paragraphs 5-33A and 5-33F to change the installation of the aero-

dynamia filler plugs to after the bonding check; the bonding check

was put iz by adding paragraph 5-337.1.

(3) ~he mehanical mating of the R/V to the missile was not called out

I& the technical order procedures paragraph that positioned the R/V

an the mis@Ile. The tdbnical orders did not contain the resistance
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6. 6.5 Technical Order Evaluation (Continuod>

check between the RIV and the C-Band Beacon S;acer. These changes

were made to TAO. 21-SM8OA-2-17-1 pcrngra-,hs 5-33H, 5-331 "ud 5-33J,
and adds 5-33H.1. Paragraph 9-21 in T.O. 21-SMSOA-2-8 affecting

handling and mating equipment used in tho -2-17-1 procoduror, was

also changed.

T*O.- 73 The electrical checks and shunt wafer installation for the NCU

umbilical are not contained in the technical orders.

Conclusion: There checks must be accomplished for each NCU

umbilical connection after ECP 590 has been

accomplished.

Recommendations That these procedures be included in the

technical order.

Incorporation of ECP 590 procedures has been

accomplished as of this date and no other

action will be needed.

T.0.- 72 Torquing values for installing the Rail Retainers. This inform-

ation, specifying a torque value of 500-600 in. lbs., was pre-

viously contained in a note on Index 4 of Figure 6-33 of T.0. 21-

8480A-2-2 and was removed by AFTO 22 WXI/TF-63-6 on the basis that

a speoial wrench adapter was required to measure the value and the
value is not critical. Because of the cost involved, the torque

value stamped on the retainers was not removed.

Conelusins Confusion will still exist during .nstallation of

the Retainers in that the technician and/or nspector

will feel that he must comply with the torquing val-

ues which are metal stamped on the Retainers.

Reemendationt A note should be inserted 14 the technical order

prior to step J59 paragraph 6-12, to add the

fteleving ote.
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6.6 -5 Technical Order Evaluation (Continued)

~NOTE

Torquing values metal stamped in the Rail
Retainers for their installation need no'.

be measured. Estimated values are adequate.

An AFTO 22 No. WTI/TF.63-25 is being sub-

mitted to provide this note.

6.6 .6 Personnel Requirement Evaluation

Neither of the two T&H teams nor the one missile team was made up per QPRI

standards. The teams, as structured, demonstrated that they were carable

of performing the required taske. The teams were as follows:

Team #1 ceonsisted of three (3) vehicle operat6rs (AFSC 630XOB) and one

(1) missile mechanic (AFSG 443XOG). Team Chief was a 603XOB, deviating

from QPRI (D2-5859, Vol. II) which designates a 443XOB.

Team #2 consisted of two (2) vehicle operators (AFSC 603XOB) and two (2)

missile mechanics (AFSO L43XOB), deviating from QPRI which designates

ome (1) 443XOB and three (3) 603XOB's.

Team #3 consisted of two (2) missile system analyst technicians (AFSC

3l2X4G), two (2) nuclear weapons specialists (AFSC 541XOG) anu one (1)
missile mechanic (AlSG 443XQQ), deviating from QPRI which designates

only one (1) 312X40.

6.6o7 Traiinx Evalu tio

All teams performed their tasks well and were familiar with all the

operations. ToOes or a shecklist were used at all times. The training

reeived by the teams AN a follows,
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RANK DAFSC TYPE I TYPE II CRT OJTT.

8/sgt 60350B No No No Yes T&i{ kI
AAC 60350B No No No Yes T4II 14
k/IC 60350B No No No Yes T&I ,IlA/2G 44350 Yes No No Yes I&H #1

*T/Sgt 443700 Yes No Yes No TZ-H //2
**S/Sgt 60370 No No Yea No T&'; #2

A/20 60350B No No No . Yes T&H ,"2
A/2G 44350B Yes No Yes Yes TMH #2

**M/Sgt 312746 Yes No Yes Yes Kiss. #3
*S/Sgt 33170B Yes Yes Yes Yes Miss. #3
A/1C 541500
A/1C 312V4

**A/IC 443500 No Yes Yes Yes Miss. #3
**A/2C 331503 No Yes Yes Yes Miss. #3

LEGENDs

DASO - Duty AFSC
* Team Chief
-*ORT Training Instructor

Type I Individual training given by contractor
Type II Air Force technical school individual training
ORT - Operational Readiness Training
OJT On-the-Job training

6* 6*8 Safety Evaluation

5-14 The launch tube access door winch in a hazard to personnel working

near the acoess door.

Aguoclusio1ls The winch is actually a safety deficiency at eye

level and sticks out into an alfeady congested work

space. It takes considerable presence of mind and

some bending and stooping to prevent banging head or

shoulder against it.

Recoiendatieol Since traffic in this area is considerably le

on an operational site and redesign or relocation

of the winch would be quite expensive for the

gain to be realized - leave as is and fashion,

loosUy, a better padding than that now used.

There is a different design winch, which is in

paee La 00-08.
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6.6.8 Safety Evaluation (Continued)

The lack of a work platform for use at the rear of the T-E during work

at the MSB is presently carried as 5-9 in the current Wing II Monthly

Progress Report "Deficiency Status Report". Contractor engimeering bad

closed out engineering on the problem with a recommendation to furnish

a FSN 1730-294-8883 platform as a Non-Figure A item. This engneering

closed on 8 Au gust 1963.

The above recommendation was not realized and contractor engineering

has been ro-released on 8 October, 1963 to obtain this same Non-Figure

A item for use at the MSB.

6. 6.9 tme Analysis

A valid time analysis was run on practically the entire operation. Per-

formanco times are as followso

Time Data 625-6
Specified Actual Elapsed
Time Work Time

Function .Time

Roll Transfer 5.70 3.16 .4.33
Missile Emplacement 5.11 4.85 6.15
MGS/CTLI Installation 3.86 3.83 4.30
VV Installation 3.94 3.21 4.05

The Jfforence between the specified time and the other two columns for

the roll transfer is that several steps were not charged to the test.

The actual emplacement time was somewhat better than specified because

of an experienced crew. The MOS/CTLI and the R/V installations were

close but should be better than the specified times because of the

advance preparations done by the contractor. The contractor accomplished

all preparations prior to driving the Van over the silo, including

placement of the wooden work platform. This was used in place of the

M.ovator Work Cage. This prior work should have speeded both the MGS/

C7LI and the /V Installation oonsidera:ly but helped only in the case

of the /V. his latter actual time is very good, considering that a

.O. V&IV exercise was goi g on during the installation.
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6*6 *9 Time Analysis (Continued)

The time analysis for this test was performed only for the above four

items. These are the major items of a -6 test and do not account for

the following$

a) Checkout of the T-E, the R/V, MGS/CTLI Vo :.d Support Trucks.

b) Travel time from SMSB to Bite.

c) Penetration of the Site.

d) Gearcase Motor installed and Launcher Closure Lock retracted.

e) Installation of the wooden platform and spider staging.

f) Installation of the raceway covers on the MGS/CTLI.

g) Continuity and hazardous current checks of the MGS/CTLI cabling.

Contractor personnel accomplished (a) through (g).

P
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A" 6.7 TEST OPERATION 625-7 ENCODER-DECODER REPLACEY:7T AND CABLE

CONFIGURATION HOOK-Up

6.7.1 Summary

This teat consisted of inserting codoo into two Launch Control Panels

(LCP), a Command Signals Decoder (CSD) and the Volatile Code Packs (VCP),

and installing these devices in facilities OO-lA, 00-1B, and 00-07.

Boeing Job CCP 874-37/1 had to be worked concurrently with this test

since this Job supplies authorization to use Boeing equipment and docu-

mentation to perform equalization and balance of the intersite status

and command lines.

All work at 00-1A, 00-1B, and 00-07 was performed by Boeing personnel.

The coding was performed by Air Force personnel at the coding room in

00-032. Waivers were obtained to make the test matrix compatible with

the use of Boeing personnel. Contractor documentation and drawings,

T.h. 21-SM80A-2-16 and T.O. 21-SM8OA-2-17-1 were adequate to support

the test. No operational test equipment or technical order procedures

exist to perform equalization and balance of the intersite status and

command lines*

6.7,2 Test Description

The test was conducted in accordance with the Test Operation Plan.

Part of the test was conducted on 23 August, 1963, and part on 24

August, 1963 to allow for resolution of problems caused by open con-

tractor work orders. This test consists of several operations. Air

Force personnel performed coding of two launch control panels, a command

signals decoder and the volatile code packs, using Air Force T.O.'s and

equipment, ia the coding room at the 00-Z-BO,

No A& Force personnel were involved in the work at the 00-O1A, OD-01B,

or at 00-07 Boeing personnel percormed all launch site installation
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6.7.2 Test Description (Continued)

of code devices, cable network configuration, and line equalization

and balancing. The two LCPs were transported to 00-IA and 00-13.

Chie LCP was installed in the Launch Control Console at each facility.

The CSD and VCP's were transported to 00-07. The CSD wus inrtalled

in the Sequential Timer Drawer of the Programmer Group. The VCP's

were installed in the Decoder Drawer (402A5/A6) of the Status-Com.mand

Kessage Processing Group. Network Configuration was performed to

interconnect 00-01A, 00-OIB and 00-07 using Boeing Drawings 25-32529,

Sheets 1 and 34. Intersite Status and Cowmand Line equalization and

balance were performed. An SON test was initiated from 00-01A and

00-1OB to 00-07.

6.7.03 &uipent and Facilities Evaluation

Me equipment and facility deficiencies were noted during that portion

of the test evaluated.

607.4 Human Engineerinx Evaluation

No new human engineering problems were noted.

6.7,5 Technical Order Evaluation

The following technical order deficiencies were observed.

T0-69 Delete Step 2, page 10 of checklist 21-SM80A-CL-2-16-1 (17 June,

1963) to correct ohecklist.

Conclngon: Step 2, page 10 of checklist 21-SM8OA-CL-2-16-1 is
unneesseary.

eoommendations Delete Step 2, page 10 of checklist. Air Force

shop personnel submitted an AFTO 22 #394ys-63-239.

(Approval date 23 June, 1963)

TO-7O Two steps should be added on page 21 of checklist 21-SM80A-CL-

2o16-1 (17 June, 1963) and Para. 2-41, step d of T.O. SM8OA-2-16

a tollows 1

Page 41'



6. 7.5 Tevhlncal Order Evaluation (Continued)

At Sub-function selector to verify CSD ...... Positioned, ,

Code Selector to fire position ........... Positioned

Conclusions aformation needed for clarity.

Recommendationl Add Steps 3*.1 and 3.2 on page 21 of checklist.

Add the steps to "b" paragraph 2-41 of ToO.
SM80A-2-16,

(Am AFTO 22 number 2-8504-2-101 was written by Boeing personnel.

This AFTO contains the same information as AF. 22 No. 394MS-63-

240 which was submitted by the Air Force and disapproved on 25

June, ".963.)

6, 7,6 Personnel Requirements Evaluation

Specified Air Force personnel were not used to perform portions of the

test evaluated. Therefore, no evaluation of the adequacy of personnel

cam be Made.

6. 7.7 Trainine Evaluation

Training could not be evaluated for operations other than those conducted

In the coding room due to non-participation of Air Force personnel.

Training is adequate for those Air Force technicians who performed the

coding operations.

6. 7.8 Safety Evaluation

Ne safety hazards wore noted during this test.

6. ?.4 Zso Aaa

Ne aeaingful time analysis is possible.
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6.8 TEST OPERATION 625-8 ALIGNMENT, TARGETING A.D CLOSED LOOP CHZCKOUT

This operation consists of establishing the azimuth of the secondary

reference mirror, fine indexing the autocollimator, fine indexin& the

missile, filling and verifying the YGS (Missile Guidance System) and

performing missile start-up with telemetry coverage.

Reflections from overhead lights, awkward sighting positions and other

conditions leading toward degradation of optical readings were prob-

lems during Test Operation 625-8. No serious delays were encountered

during this test. Minor equipment and technical order problems were

noted. Air Force personnel require additional training and familiari-

zation with Wing II equipment.

This operation is necessary to an operational missile, except for the

closed loop checkout, and will be performed at operational bases.

Test Requirements 2.1.10, 2.1.11, 2.3.18, 3.1.1, 3.1.2 and 3.1.4 of

BSD-TR-63-29, Volume II, "Wing II Test Program Plan",were accomplished

during this operation.

6.8.2 Test Description

Test Operation 625-8 was conducted at 00-07. The operation was per-

formed by Air Force personnel and was verified by contractor personnel.

The test started at 2000 hours on 24 August, 1963. The Air Force tar-

geting team arrived and began setting up equipment. At 2130 hours the

Air Force team started to determine the azimuth of the secondary mir-

ror. The task was finished at 0130 hours on 25 August, 1963. The Air

Force team took down their equipment and contractor personnel set up

a different set of equipment. The contractor team checked the results

of the Air Force team, completing their calculations at 0815 hours on

the 25th of August. The test was then recessed until 0800 hours on 26

August, 1963.
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6.8.2 Test Description (Continued)

Test Operations were resumed at 0800 hours on 26 Aug-ust, 1963. The

9Air Force team arrived at 0855 short some equipment. While contractor

personnel were locating equipment, the Air Force team proceeded with

their preliminary work. The missile was aligned and prepared for start-

up. On 27 August, 1963, the C-24D was hooked up and the maintenance

tape was run. After successfully finiching the maintenance tape, the

program tapes were installed and the computer waa filled and verified.

Instrumentation was being installed in the launch tube at this time,

so the test was continued the following day, reaching Strategic Alert

at 2353 hours on 28 August, 1963.

6.8.3 Equipment and Facilities Evaluation

Six equipment deficiencies were noted during conduct of this test.

In addition, one discrepancy occurred, in that six 1.5 volt lantern

batteries were used to power the optical targets instead of the Figure

'A', 1.5 volt alkaline batteries, which were not available.

E-32 The incandescent lights near the bench rail produce reflections

in the theodolites and reference mirrors. Infrared radiation

from these lights causes one side of the theodolite to heat

more than the other necessitating excessive releveling. Ir di-

vidual switches for these lights have not been provided, and to

turn off an ineividual light it is necessary to unscrew the bulb.

Conclusions The reflections cause eye fatigue and distract the

theodolite operator. Releveling wastes time. Un-

screwing bulbs presents several problems, such as

reduced illumination; fixtures are not easily

accessible; and the high temperature of incan-

descent bulbs burns fingers.

Recommendation: Change from incandescent to flourescent lights

in the vicinity of the bench rail, this will

reduce reflections and heating. To further

reduce reflection problems, switches for the

lights should be provided above the bench rail.
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6.8 "9 FquiDment and Facilities Evaluaticn (Continued)

Z-33 Certain functions during the operation of the MGS maintenance

tape are required to be timed. No timing device is provided

to check these times.

Conclusions Personal timing devices cannot bo used to the

degree of accuracy required, particularly watches

without sweep second hands. Continuous time de-

vices such as watches used to time discrete events

involve considerable eye movement between the

watch and the function indicator, introducing con-

siderable chance for error.

Recommendations It is recommended that a stop watch be added

to the equipment required for use during the

maintenance tape, operation.

1-34 The Station "All position has been moved further from the sight-

ing tube than in earlier configurations. This results in a

higher theodolite position at Station "A", making it difficult

for a 68" operator to sight through the sight tube.

Conclusion: To operate the theodolite correctly the individual

of average or less than average, height must stand

on his toes to &.ght the theodolite down the tube.

Fatigue resulting from this position can lead to

inaccurate optical work.

Reommendationt An adjustable height stool be provided for the

Station "A" theodolit. operator to use as required.

This stool should provide a platform capable of

adjustment from approximately 5" to 20" above

the ground. This stool may also incorporate the

type of support needed at the autocollimator

blmoh loe6lolte stations, see Z-35.
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6.8.3 Equipment and Facilities Evaluation (Continued)

E-35 The theodolite operator must assume an awkward position in

several of the operations during targeting. These occur when

the theodolite line of sight ia such that the operator must

put his head and/or body over the bench in order to put his

eye to the eyepiece and when the line of sight is at a high

angle to the horizontal. These conditions occur when the

theodolite is directed (a) up the sight tube, (b) at the

missile.

The first case (a) is due to the elevated line required. The

operator is required either to assume aan uncomfortable crouch

or use a makeshift stool, usually consisting of the nearest

piece of loose equipment of approximately the right size. The

second (b) is due to the un&vailability of standing space

around the theodolite. The operator can assume a normal posi-

tion directly behind the theodolite for only 180* of theodolite

traverse. Over the rest of the traverse the autocollimator

bench is in the way, and the operator must lean over the bench

to a greater or lesser 4rten. In order to reach the eyepiece

of the theodolite it is necessary for most operators to use a

makeshift stand which again usually consists of the nearest piece

of loose equipment of approximately the right height.

Conclusion: Accuracy and ability of the theodolite operator

are decreased by the awkward and tiring positions

required. The use of makeshift stools and stands

involves both danger to pti'sonnel and the possi-

bility that equipment may be broken or damagad.

The theodolite operator's accuracy is improved

and he is able to assume a less awkward and

fatiguing position is he has a stand available to

raise him above the floor.
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6.8.3 Equipment and Facilities Evaluation (-3ontinued)

Recommendations It is recoamended that two stands capable of

adjustment in height between 5 and 20 inches

be provided in the Targeting and AliCnment

Van. These stands would be usable both at

Station "A" and at the autocollimator bench.

See E-34.

6.8.4 Human Engineering Evaluation

Deficiencies noted in the Equipment section (E-32, E-33, E-34, and

E-35) and Safety (S-15) can be considered Human Engineering problems.

In addition, the following was noted:

H-13 Three vertical, parallel index lines above the MGS window are

used to index the missile. The outside lines are separated by

approximately 3 and 5/16 inches, but the field of view of the

theodolite using the 40 power eyepieces is only approximately

2 and 3/4 inches at that distance. Therefore, the theodolite

is able to view only two lines at a time, but no means is pro-

vided to distinguish one line from another. Although the 25

power eyepiece gives a field of view slightly wider than the

3 5/16" separation of the outside lines, the outside lines

are visible with the 2"power eyepiece only when the theodolite

is centered on the middle line.

Conclusions Errors can result from using the wrong line for

indexing the missile. Excessive time is required

to make positive identification of the lines.

Recommendations Add identifying marks to the index lines on

the MGS. Arrow decals pointing toward the

center line, between the outer lines and the

center line, could be applied as long as the

decal did not cover any part of an index line.

Placement of the decal would not be critical.

Local solution is recomended. No formal cor-

rective action will be taken.
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6.8.5 Technical Order Evaluation

The following technical order deficiencies were observed during the

testi

T.O.-- Several items were not brought to the LF by the Air Force team,

but were needed to aftomplich the test. These items were:

1. Theodolite stand, portable

2. Collimator Test Set, C143 Por Q

3. Collimator Mounting Studs

4. Stopwatch

5. Azimuth (Station A to monument)

Conclusions These five items are required for the targeting

and alignment operation. Items 1 and 2 are in-

cluded in the equipment list for the Targeting

Truck, item 3 is "loose equipment" and part of

the autocollimator and item 4 does not have a

requirement stated.

Recommendation: It is recommended that the Targeting Truck

Equipment list in T.O. 36A12-24-3-1 be re-

vised to include the items listed above, and

that these lists be used to inventory the

Targeting Truck before departing the SMSA

for the LF. Paragraph E-33 discusses the

need for a stop watch during this test.

AFTO 22, number A/N PSTE 2-118 has been written.

T.Oo-71 The instructions carried in T.O. 21-SM,8OB-CL-2-1-2, Steps 9

and 12 are reversed. (Reference T.O. 21-SMSOB-2-1, Page 2-54,

steps o and t.)

Conclusion Recording data as indicated may result in the

collimation error being computed incorrectly.

4;A Page 48



6.8 .5 Technical Order Evdluation (Continued)

Recommendation: Replace step 9 with step 12 nd replace

step 12 with step 9.

AFTO 22, number A/N PSTE 2-102 was submitted.

T.0.-77 Team member columns of 21-SM8oB-CL-2-l-1 define team member

tasks in too much detail.

Conclusions Detailed task assignment is not necessary at

this level. Some prerogative should be left

to the team commander to assign detail tasks

considering the limits set by individual crew

training. Strict adherence to the checklist

will increase time required for targeting and

fails to utilize the team to maximum advantage.

T.O. 21-SM8OB-2-1 does not have team member
columns.•

Recommendations Delete the team member columns on checklist

21-SM8OB-CL-2-1-1.

AFTO 22, number A/M PSTE 2-104 was submitted.

T.O.-78 The note at the top of page 3-67 following step q of p&ra.

3-28 of T.O. 21-SM80B-2-1 provides a aethod of coaxialization

which is inconsistent wv.th other coaxilization instructions

in the T•O.

Conclusions The note in question is incorrect.

Recommendations Delete the note.

AFTO 22, number A/$ PSTE 2-105 was submitted.
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6.8 -5 Technical Order Evaluation (Continued)

T.O.-79 Air Force Targeting and Alignment per-o.ncl reported the

following objections to the MAW A1 (Mirror Azimuth Worksheet

Number I)s

1. The space provided for data recording and calculations

is small and crowded.

2. Subtraction operations required by steps 4, 5, 9, 10,

and 12 of the instructions involve terms separated by

several linesi those lines contL Ln other data.

3. Excessive time is required to make calculations using

the MAW #1. (Approximately 4 hours. were required on

this test.)

Conclusionz The MAW kl is incorrectly designed for easy,

error-free computation.

Recommendation: 1. Increase the size of the MAW #1.

2. Wherever addition or subtraction is

required, adjacent blocks should be

provided if the quantities involved are

not already entered in adjacent blocks.

3. A calculator (Friden or equivalent)

should be provided in order to both

expedite calculation and reduce errors.

AlTO 22, number A/V PSTE 2-123 was submitted to correct this.

TO.-53 T.O. 21-SM80B-2-1 does not reference T.O. 21-SM8OA-2-3 for

use of the LI Start-up Unit when it is impractical to use

the C-24D Alignment and Targeting Set. This occurs when the

collimator is being aligned to the transfer mirror, re-

quiring site power, but electrical alignment and targeting

aire not scheduled for several hours.
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6.8 .5 Technical Order Evaluation (Continu, d)

Conclusion: It is desirable to have an alternate LF Start-

Up procedure readily available.

Recommendation; Revise the note at tho top of Fieure 4-7,

4-8, and 4-8a, T.O. 21-SM80B-2-1 be revised

to road:

NOTE:

Site power must-be on to align the collimator

to the transfer mirror. Refer to T.O. 21-

SM8OA-2-3 for LF Start-up Unit instructions

if a delay is expected between collimator

positioning and the use of the C-24D for

alignment and targeting.

AFTO 22, number A/X PSTE 2-125 was submitted to revise this

zoteo

T.O.-36 Centering the bubble on the portable theodolite stand centers

the theodolite platform over the punch mark which is the

surveyed position for Station "A". No requirement does or

should exist for the base of the portable theodolite stand

to be level. Raising or lowering the platform will move the

theodolite platform center away from the Station "A" location

if the theodolite stand base is not level. T.O. 21-SMOB-2-1

does not specify that the platform level be checked if it is

raised or lowered after mounting the tloodolite.

Conclusion: If this level is not checked, inaccurate measure-

ments may result due to translation of the theodo-

lite platform center as a result of nonverticallity

of the theodolite stand outer casing.
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6.8.5 Technical Order Evaluation (Continued)

Recommendation: Insert a note after stup f, Figure 2-31,

VPage 2-43, T.O. 21-SX603-2-1 as follows:

"Each time the portable theodolite stand is

raised or lowered, check the level as illus-

trated in Figure 2-28, steps c through h."

AFTO 22, # A/N PSTE 2-107 has been submitted.

T.0.-48 Transfer mirror instability is a continuing source of align-

ment error in Wing II. A major source of this instability

is due to differential expansion between mirror surfaces with

temperature changes. No instructions are in T.O. 21-SY3OB-2-1

to permit the transfer mirror to stabilize after installation,

although a 30 minute period for temperature stabilization of

theodolite is required.

Conclusion: Due to experiences with mirror variation due to

temperature fluctuations it is desirable to

reduce temperature changes of mirrors during

use as much as possible.

Recommendation: Add the following to T.O. 21-SM8OB-2-1,
Figure 2-13.

"g. Permit temperature stabilization of

the transfer mirror for a minimum of

30 minutes after installation."

AFTO 22, # A/N PSTE 2-115 has been submitted.

T.0.-52 The missile retargeting sequence in T.O. 21-SY8OB-2-1, Figure

3-1, does not include a step to "Establish Reference Mirror

Azimuth." The instability of Reference Mirror Azimuths over

an extended period has been demonstrated at VAFB in several

launch facilities.

Conclusiont Variation of the mirror azimuth can cause errors

in missile targeting.
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6.8 .5 Technical Order Evaluaticn (Continued)

Recommendation; It is recomrmended that a block labeled

"Establish Rof erencc :'rror Azi. uth" be

placed in the targeting soqu(nco, Fiure

3-1, T.O. 21-ZXSOB-2-l after the block

labeled "Shutdown Lau-ncher Power".

AFTO 22, number A/N PSTE 2-116 has been submitted.

T.Op-50 A discrepancy of approximately 10 seconds was found by con-

tractor check personnel following the final positioning of

the transfer mirror by Air Force persornel. An appreciable

pericd of time had passed between the time of the Air Force

adjustment of the transfer mirror azimuth and the aliC.-ment

of the collimator to the mirror. The launcher tube door was

open during this period.

Conclusion: This transfer mirror has a tendancy to drift as

a function of time, this tendancy is greatly

increased when the launcher door is opened.

Recommendation: It is recor.ended that the collimator be

aligned with the transfer mirror within 15

minutes after completion of transfer mirror

determination. It is also recommended that

the launcher door remain closed during

optical angle measuremen-;s within the

launcher equipment room. After positioning

and locking the collimator, changing the

launcher door position will not ordinarily

degrade the setting.

ATO 22, number A/N PSTE 2-121 has been submitted.

TOe-80 Information on the location of the LF equipment room bench sector

boundaries at VAFB Pr Wing Il is not readily available to the

T&A team. Data is provided at the top of the Wing II launch

alamuth work sheets for bench rail sector boundaries for opera-

tiewa sites,
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6.8 .5 Technical Order Evaluation (Continued)

Conclusions Excessive time will be required to determine the

bench rail sector boundaries and errors may

result.

Recommendation: Add the information idontifyinZ the V- denberg

sectors to T.O. 21-S oO-2-1, and change the

launch azimuth work sheets to contain the

sector information for VAFB as well as for

operational sites.

AFT 22, numbers A/N VAFB-63-295 to VAFB-63-301, have been

written.

6.8 .6 Personnel Requirement Evaluation

The test team as prescribed is adequate for the task.

6.8 .7 TraininW Evaluation

The following training deficiency was observed.

T- 3 The T&A team members reported inadequate training on the

C-24D. Several malfunctions or indications of malfunctions

occurred which the team members did not understand and for

which they did not know the proper responses.

Concluson Lack of training could cause failure of the T&A

teams function during the targeting operation.

Recommendations Training in both operation and trouble-

shooting the C-24D should be given to the
appropriate T&A team members.
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AFSC Rank

Tyr e1 yrr 2 .OT OJT Othrer

3124D Lt No Yes o No I'V
3124D' Lt Yes No Yez Yes Yes
31254G TSgt Yes No Yes Yes Yes
44350G TSgt Yes No Yea Yoe No

Substituted for the 31254G during refcrence mirror azimuth determination.

6.8 .8 Safety Evaluation

Qne safety deficiency was observed.

9-15 The theodolite stand height adjustment rods are not used after

adjustment of the theodolite to the center of the launcher site

tube, but interfere with the movement of the theodolite opera-

tor around the stand.

Conclusions The theodolite stand adjustment rods may cause

personnel injuries or may cause a chance in

theodolite elevation if bumped or struck hard.

Recommendation; Unscrew and store the theodolite stand height

adjustment rods after the theodolite is set

up, replacing them on the stand when the

Station "A" operations are complete. The rods

are threaded into the drive wheel and are easily

removed and replaced manually.

AFTO 22, number WIIiTF-63-26 has been submitted.

6.8 .9 Time Analysis

The following are observed times for functions completed and observed

during this test.

OBSEVED TM TOTAL ELAPSLD
SCTION IN HOURS TIMIS IN HOURS DATES)

Snter LY Taolosure and .12 .2 (8-24)
Soft Support Buildag

aP
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6.8 .9 Time Aalysis (Continued)

S2VEDTIME .AL EAPSED

FUNCTION IN I:OLRS TI,-2 0 HOUI (DATES)

Position Targeting Truck

at Launcher .08 .03 (8-24)

Lower Equipment .16 .16 (8-24)

Install Theodolite Mount ,10 .l0 (8-24)

Install theodolite .20 .20 (8-24)

Temperature Stabilize theodolite
at Gollimator Bench .50

Set Up theodolite Stand imultaneous
and Mount theodolite .50 Operations .5o (8-24)

Install Targets .30

Perform Collimation
Error Check .45 .45 (8-24)

Measure Angles A/B, C/D
and Vertical Angles 2.60 2.60 (8-25)

Compute Angles A/B and C/D 3.50 3.75 (8-25)

Lower equipment for indexing .56 .5 (8-26)

Install indexing equipment .16 .16 (8-26)

Rotate Missile .25 .25 (8-26)

Measure reference angle .25 .25 (8-26)

Compute reference angle .16 .16 (8-26)

Measure Missile Offset .43 .43 (8-26)

Compute missile offset and
determine theodolite translation .92 .92 (8-26)

Position and adjust collimator .08 CZ3 (8-26)

Measure collimator
vertical offset .25 .25 (8-26)

Determine and install spacers
if needed .13 .13 (8-26)

Lock ollimator La position .05 .05 (8-26)
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6*8 .9 Time Analysis (Continued)

FUNCTIO: LN ECOURS H::E IN HCURS (DATES)

Install Transfer Mirrors .03 .03 (3-26)

Adjust transfer mirror to T3 .Il .ai (8-26)

Measure angle E/F and correct
Transfer Mirror Azimuth as
required. 1.25 1.25 (8-26)

Repeat measuring angle E/F
and translate Mirror
as required. 1.67 r.00 (8-26)

0-21 alignment to Transfer
Mirror .45 1.95 (8-26)

Install GO Maintenance tape .05 .05 (8-27)

Turn an C-24 and perform self test .02 .02 (8-2?)

Self test & connect C-95 .12 .12 (8-27)

Turn on G&C Power .06 .o6 (8-27)

Perf orm Maintenance
Taye Sequence 1.75 1.75 (8-27)

Install flight tape and

perform sequence .33 .33 (8-27)

Test discontinued for
telemetry repairs - (8-27)

Repeat turn on C-24 and
self test .02 .02 (8-28)

C-24 Self Test lepeated .02 .25 (8-28)

Fill and verify - .05 .05 (8-28)

Alignment .26 1.36 (8-28)

Aligment and Test repeated .25 .25 (8-28)

Command Deatruot test at IY U.5 1.35 (8-28)

Calibrate 2.58 2.58 (8-28)

TOTAAS 22.32 24.73
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6.9 TEST OPERATION 625-9 POST :.'M".? -7-7'' IM T A!:D

PDEOVAL OF MI L £I... PINS

6. 9 .1 Summary

This report covers the installation of ordaznce itcms for the

launcher closure and umbilical retract mechanism, final launcher

sealing and removal of missile safing pins for FTM 625 at 00-07.

Post launch refurbishment for rTM b58 was accomplished during this

test. No major problems were encountered during the test. Only

one deficiency was noted. This is covered in the Safety Evalua-

tion. No time evaluation was made due to interference between

this test and the targeting o~eration. However, all functions for

this test were performed in a satisfactory manner.

6. 9.2 Test Description 0

Prior to working the post emplacement refurbislhzent, post launch

refurbishment was accomplished for FTM 658 (658-12). The missile

suspension system was not refurbished after the launch of FTX o53

because of scheduling difficulties.

The final launcher sealing included the launch tube access oor,

elevator access door, MGS umbilical retract box, removal of the

asimuth drive motor 4nd final application of PR 1955 sealant.

Ordnance installation included hazardous current tests of cables

before they were connected to live ordnance.

Missile and CTLI safing pins were removed by Air Force personnel

by use of a crane and spider staging.

Test Operation 625-9 began at 1530 hours on 23 August, 1963, and

wvs completed at approximately 0900 hours on 29 August, 1963. All

work except the pulling of safing pins was performed by Contractor

personnel.
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6.9.3 Equipment an. Facility Evnluation

4b No new Equipment and Facility deficiencies were noted.

6.9.4 Human Engineering Evaluation

One human engineering problem was noted, and is reportod undor Safety

Evaluation because of the safety implicationsi

6.9.5 Technical Order Evaluation

No significant T.O. deficiencies were observed during this operation.

6.9.6 Personnel Requirement Evaluation

No evaluation of personnel requirements was considered as all func-

tions observed were performed by contractor personnel.

6.9.7 Training Evaluation

No evaluation of personnel requirements was considered as all func-

tions observed were performed by contractor personnel.

6.9.8 Safety Evaluation

8-12 The test cables of the explosive set circuitry test set,

A/E 25T-1 (Figure A 3007), are too short to permit the placino

of the test set either on the floor or on the collimator bench.

This condition requires the operator to support the test set

with one arm, while standing with one foot on the autocollimator

bench and the other foot on the top of a four-foot &tep ladder.

1ais condition did not permit other personnel to verify the

hazardous current test set reading (Safety Monitor Function).

Conclusiont Cables of test set A/E 25T-1 (Figure A 3007), are

too short.

Recommendations Design Engineering has been informed of this

problem. It is recommended that they lengthen

the test cables by 6 feet and specify a new

calibration and/or usage procedure.
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6.9 9 Time Anal is

4 No meaningful time analysis is possible.
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6. 10 TEST OPERATION 625-IOA FINL 'D LCF LAUNCH PPEPARATICN A!-

49,LF ABhG

6.10.1 Summary
Test Operation 625-IOA was conducted on 29 Au.ust, 1063, in prepara-

tion for the launch of FTM4 625 from 00-07. All functions were per-

formed by contractor personnel; Air Force perconnel did not participate

in the operation. No difficulties wore encountered and the weapon

system was prepared for launch within a one hour period.

6.10.2 Test Description

The test operation consisted of (1) removing the safety control

switch locking device to allow the switch to be electrically set to

the arm position from the HLCF (2) removing the green (safe) CTLI

ordnance plug (3) installing the red (arm) CTLI ordnance plug and

(4) removing the autocollimator slot safing pin. After the above

operations the facility was cleared of all unnecessary equipent and

secured. Standby power had been applied earlier so that it could be

on for 10 hours prior to launch as required.

No problems were encountered during the test operation.

6.10.3 Equipment and Facilities Evaluation

Equipment and facilities used to support the test were adequate.

No deficiencies were observed.

6.10.4 Human Engineering Evaluation

No human engineering deficiencies were observed.

6.10. Technical Data Evaluation

Technical data was adequate to support th, test.

6.10.6 Personnel Requirements Evaluation
No evaluation was made since the QPRI specifications were not used.
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6.10.7 Training Evaluation

Since the Air Force did not participate, this evaluation does not

apply.

6.10.8 Safety Evaluation

No hazardous conditions were noted durinig conduct of the test.

6.10.9 Time Analysis

The facility was enabled within a one-hour period by contractor
personnel.
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6.11 TEST OPERATION 625-10 SYS'2'r'S C:HECKOUT

TEST OPERATION 625-11 LAUNCH OPETATIONS

6,11, Summary

Test Operation 625-10, Syotems Choc:. ut, was purforjd on 28 August,

1963, by Air Force personnel (with Contractor aZsiGLance) using

technical order procedures. Test rcquirements established by BZD-

TR-63-29, Volume II, "Wing II Test Program Plan'f which were to be

satisfied by this test operation are as follows:

Test Requirement Tile Test Requircment Number

CTLI Preparation for Countdown 2.3.17

Preparation for Open Loop Checkout 2.3.19

(Ground Power)

Open Loop Checkout (Ground Power) 2.3.20

Continuous Monitoring 3.1.4

SCN - Test Operations 3.1.2

The five test requirements were met satisfactorily.

Test Operation 625-11, Launch Operations, was performed at O0-07 on 29

August, 1963, by Air Force personnel using technical order procedures.

Test requirements established by BSD-TR-63-29 are as follows:

Test Requirement Title Test Requirement Nunber

CTLI Preparation for Cduntdown 2.3.17

Preparation for Open Loop Checkout 2.3.19

(Ground Power)

Open Loop Checkout (Ground Power) 2.3.20

Preparation for Open Loop Checkout 2.3.21
(Airborne Power)

Open Loop Checkout (Airborne Power) 2.3.22

SCM - Test Operation 3.1,2

Continuous Monitoring 3.1.4

F7N Launch Operations 02 4.1.50

CTLI Launch Countdown 3.2.1

CTLI Launch Sequence Termination 3.2.2

Missile Flight 3.2.3

S Revised by Coordination Bulletin VWT-210
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All of the above test requirements were met except test requirement

numbers 4.1.5 and 3.2.3, which were partially met. For an analysis

of missile flight, refer to Launch Demonstration - FTM 625, T2-3200-2

(Secret).

6.11.2 Test Description

Systems Checkout, test operation 625-10, was performod on 23 August,

1963, to verify readiness of the CTLI system to support launch opera-

tion 625-11. Open loop checkouts of the C-Band Beacon, Telemetry, and

Command Destruct systems were made with the CTLI system on ground

power. The open loop checkouts were made to evaluate the Telemetry

output, determine trackability of the C-Band Beacon and to check the

primary and secondary command destruct .transmitters.

During Systems Checkout the Telemetry transmitter failed and, to

minimize downtime, the TM transmitter was replaced in the silo without

removing the mated G&C/CTLI Sections. It is noted that CTLI wafer com-

ponent removal was contrary to established maintenance criteria

(Ref. D2-11371, Rev. 5 dated 5-29-63). The range then reported that

the telemetry signal was satisfactory and the C-Band Beacon was track-

able with a signal strength of 22 db although there were many reflec-

tions up to 15 db. Checkout destruct signals were received from both

the primary and secondary command destruct transmitters.

The test was performed by Air Force personnel using procedures out-

lined in technical orders 21-SM8OA-l and 21-SM8OA-I-1.

Launch Operations, test operation 625-11, began at 1440 hours on 29

August, 1963 and was completed at 1617 hours with the launch of FTM 625.

Open loop checkouts of the CTLI were made on ground power and airborne

power. These checkouts consisted of an evaluation of the C-Band Beacon

and telemetry and of destruct checks using the primary and secondary

command destruct transmitters. The test was conducted with the LF and

LCF's operating on standby power which had been applied approximately

ten hours prior- to 2aanch. The CTLI was satisfactory.

Instrumentation was provided and data collected for CCP 1255, Simulated

Vented Cavity Test.
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Target selection capability was demonstratcd by ;wizhing from. target

2 to target 1, then back to target 2. V:-A Lterrosation (at both

the SLCF and HLCF) indicated that the target switching operation was

satisfactory. The missile was launched to target 2.

During LF enabling, test operation 625-IA, a security sy:;tem fault

(VRSA channel 34) occurred and it wa3 found to be impooib-a to reset

the inner and outer zone security alarms from the HILCF. After review

of the situation by the Command Team, the decision was made to conduct

test operation 625-21 with the inoperative security system.

The countdown procedures were normal until T-2 minutes when the C-Band

Beacon signal was lost by the range. The count was recycled to T-6

minutes and a hold was called until the problem could be solved. The

range performed an equipment check and could find no irregularities.

A beacon evaluation check was performed and the range reported that

the beacon was again trackable. Due to limited CTLI battery life, the

decision was made to transfer to airborne power at T-2 instead of T-5.

First stage ignition and Missile Flyout were normal. See Flight Test

Report, FTM 625 for remainder of flight information.

6ill.3 Equipment and Facilities Evaluation

The security subsystem at 00-07 malfunctioned during test operation

625-10A, LF enabling. Inner zone and outer zone violation indications

were present after the area was secured and it was not possible to reset

them. Cause of the malfunction was not investigated and the test re-

quirement to launch with the Security Subsystem operating was waived.

Loss of the C-Band Beacon signal was reported by the range at T-2 minutes

of the terminal countdown. The signal had been evaluated earlier and was

trackable with a signal strength of 30 db. After a recycle of T-6 and

another interrogation of the beacon, it was found to be satisfactory.

Cause of the temporary loss of signal was not determined.

6.11 *4 Human Engineering Evaluation

Personnel under test performed their functions satisfactorily with

no difficulties due to environment, procedures, safety, logistics or

equipment configuration (physical).
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During LF enabling, teat operation -5-10A, a security system fault

(VRSA channel 34) occurred and it was fou.nd to be izzposcible to reset

the inner and outer zone security alarms from the ILLCF. After review

of the situation by the Command Team, the decision was made to conduct

test operation 625-11 with the inoperative cecurity system.

The countdown procedures were normal until T-2 minutes when the C-Band

Beacon signal was lost by the range. The count was recycled to T-6

minutes and a hold was called until the problem could be solved. The

range performed an equipment check and could find no irregularities.

A beacon evaluation check was performed and the range reported that

the beacon was again trackable. Due to limited CTLI battery life,

the decision was made to transfer to airborne power at T-2 instead of

T-5. First stage ignition and Missile Flyout were normal. See Flight

Test Report, FTM 625 for remainder of flight information.

6.11.3 Equipment and Facilities Evaluction

The security subsystem at 00-07 malfunctioned during test operation

625-10A, LF enabling. Inner zone and outer zone violation indica-

tions were present after the area was secured and it was not possible

to reset them. Cause of the malfunction was not investigated and the

test requirement to launch with the Security Subsystem operating was

waived.

Loss of the C-Band Beacon signal was reported by the range at T-2

minutes of the terminal countdown. The signal had been evaluated

earlier and was trackable with a signal strength of 30 db. After a

recycle to T-6 and another interrogation of the beacon, it was found

to be satisfactory. Cause of the temporary loss of signal was not

determined.

6.11.4 Human Ehnineering Evaluation

Personnel under test performed their functions satisfactorily with

no difficulties due to environment, procedures, safety, logistics or

equipment configuration (physical).
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6.11.5 Technical Data Fvnluat-n

Documentation used to support the test was ad% CUte.

6.11.6 Personnel Recuirement 'Evaluation

Personnel demonstrated adequate judLgmental ckill and working knowlodge

in the operation of weapon system hardware acsociated with the test.

6.11.7 Training Evaluation

Individual and team capability indicated adequacy in the perforance

of test operation 625-10.

Three occurrences which have training implications were noted during

test operation 625-11:

a. After recycling to T-6 minutes and safing the enabling switch,

the crew did not know whet.er or not one or two additional

launch commands would be required to launch the missile.

b. The crew members had to be reminded to return the launch switch

to the CODE USED position as required by T.O. 21-SM8OA-l, para.

3-36, step U2.

a. he LAUNCH COMMANDED caution lights were not reset as required by

para. 3-36, step 19.

6.11.8.. Safety Evaluation

No safety problems were observed during the test.
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6.12 TEST OPLRATION 625-12 FOST LAURCH - -. 1J-," :'2;T EFURBISHIMENT

6.12.1 Summary

Test operation 625-12 fulfilled the requirement to restore the LF to

full operational capability, including CTLI.

The operation consisted of the following basic steps:

a. Perform a safety inspection of the LF immediately after firing.

b. Perform a damage inspection to determine the extent of refurbish-

ment and restoration necessary.

c. Perform the post-launch refurbishment.

d. Perform pro-launch tests and refurbishment.

Observation of the preceding steps led to the following conclusions:

a. Equipment

Deficiencies exist in the equipment used in refurbishment of the

Suspension and Alignment System and in the cabling furnished for

the hydraulic test bench (Type D-6A). These deficiencies were

present and reported on during previous refurbishtent tests and

will only be mentioned in this report. The paperwork connected

with spares provisioning caused several delays in the operation.

Installation or removal of equipment through the operation mu;t

be done as a series of tasks because of -cramped quarters. Since

these tasks cannot be done concurrently, little decrease in the

overall time required for refurbishment is anticipated.

b. Technical Orders

The technical orders, in general, were adequate for the operation

but require some changes affecting removal of the baAlistic actu-

ator assembly and installation of the launcher closure cables.

The use of contractor personnel, instead of stipulated Air Force

personnel, during this operation negates evaluations of personnel

Page 68



requirements and training and a formal time analysis. These evalua-

tions and the time analysis are pertinent only when Air Force person-

nel perform the test operations.

6.12.2 Test Description

Refurbishment of 00-07 began 29 Auguat, 1963, and cAded with the em-

placement of FTM 695 on 24 September, 1963. The purpo3e of the test

operation is to restore the LF to full oparational capability, includ-

ing CTLI, in preparation for the next missile emplacement.

Inspection revealed that the following damage was sustained by the LF

during the launch of FTM 625:

a. Wo CTLI skirt umbilical cable clamps blown off.

b. Two security system transducers ruined.

c. All umbilical cabling to missile skirt burned.

d. Crystallization of the fingers of the lid removal multiplying

linkage. (This nay be accumulated damage.)

e. Two temperature transducers ruined.

The necessary action was taken to correct the damage done during the

launch and refuroishment was completed to pre-emplacement condition

on 23 September, 1963.

6.12.3 Equipment and Facilities Eva.uation

Equipment and facilities were adequate for this oppration except in

two cases which have been encountered and reported on for previous

refurbishment tests. They are:

a. Equipment and detailed procedures for removal of the three

sheave assemblies of the Suspension and Alignment System are

not specified in the technical data. Consequently, methods

used for the removal of the sheave assemblies are left to the

discretion of the personnel assigned to do the job. This

deficiency is carried as E-15 in the Deficiency Status Report

of the 05 Wing II Monthly Summary Report.

Page 69.



b. The hydraulic service unit, ACO 3056, used in the suspension

4system load test is used elsewhere and does not always arrive

at the site with a cable plug that will fit the site power

receptacles. An ACO cable adapter is bein fabricated locally

on an engineering request. Assembly of the cable adapter is

being delayed, awaiting receipt of one of the component connectors.

Anticipated delivery date for the connector is 13 October, 1963.

This problem is carried as E-18 on the Deficiency Status Report

of the #5 Wing II Monthly Summary Report.

6.12.4 Human Engineering Evaluation

No human engineering deficiencies were noted during refurbishment.

6.12.5 Technical Order Evaluation

The following discrepancies were observed in the procedures used

during the operation:

T.0.-57 Installation procedures for the launcher closure cables as

called out in T.O. 21-SM8OA-2-11, Paragraph 4-26, Step "a",

and Figure 4-9 are confusing in that Figure 4-9 does not

clearly differentiate between the two cables. It refers to

the cables as cable assembly (left lay) and (right lay).

Conclusion: Differentiation between the cables is not

clear because of a use of a ropemaking term

which is unfamiliar to personnel.

Recommendation: Change references in Figure 4-9 from

"left lay" and "right lay" to part numbers.

AFTO 22 No. WII/TF-63-22 submitted.

T.O.-58 Prooedures for the removal of the ballistic actuator are

confused as a result of deficient instructions in T.O.

21-S)80A-2-11, Paragraph 4-17, Step "f". This step removes
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only the inner support plate, not both plates, and leaves

too small an opening for fitting the actuator removal har-

ness through the upper equipment room floor.

Conclusion: Removal of only one su:pport plate rsults; in

substitution of a make-Lhift lan;h-up about the

actuator, to accomplish its removal, in place

of using the specified harness.

Recommendation: Change Step "f", Paragraph 4-17, to remove

the bolts in the two support plates so

that the plates may be removed, one at a

time, and a large enough opening be pro-

vided to allow use of the specified actua-

tor harness for removal of the ballistic

actuator.

AFTO 22 No. WII/TF-63-23 gubmitted.

16.12.6 Personnel Requirements Evaluation

Due to the use of contractor personnel no evaluation is possible.

6.12.7 Training Evaluation

Due to the use of contractor personnel no evaluation is possible.

6.128 Safety Evaluation

S-13 Use of a portable pump which has a switch at the pump is a

safety hazard when removing water from the bottom of the silo.

Reports have been received that the workmen have received

mild electrical shocks while controlling the pump.

Conclusions Control of a pump at the bottom of the silo

should not be exercised by the workman at that

location.
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Recommendation: Control o t. .j pump may be accomplished at

4the power source in the L~tB. This will re-

quire a man at the LFSB power source and a

man at the silo edge - using headsets. Further

study will be made.

6.12.9 Time Annlysis

The use of contractor personnel during the test precludes formal

analysis.

The refurbishment period extended from the second shift on 29 Awjust,

1963, through the second shift on 23 September, 1963, with no Sunday

work and very little Saturday work. The lengthy time required was due

to the restricted quarters, especially at the bottoa of the silo, fre-

quent interruptions in crane service, occasional late arrival of ecuip-

ment, and paperwork problems. Refurbishment is, necessarily, a series

of jobs accomplished by several different crews. This lack of concur-

rency in the performance of jobs results in a time and manpower waste,

and no relief from the situation is foreseen.
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7.0 LOGISTICS

4Vandenberg testing has been prim.arily directed at perforzing and

evaluating certain scheduled activities azzociatvd with missile

processing to achieve strategic alert. d cML.uCd Iainftnan ce has

generally been accomplished by Contractor per.onnel uLni Contr;-ctor

documentation. Consequently there has been vvry little evaluatio'n

of the adequacy of the technical orders to aid in the solving ol

maintenance problems.

7.1 Spares

The Spares provisioning appeared to be adequate for these tests.

Four (4) Electrical Cable Assembly Sets, P/N 25-26875-5 were rejected

during the CTLI installation. Action has been taken to investigate

the problem for possible corrective action.

7.2 Refurbishment

Limited "over-the-shoulder training" of AFLC (SBAMA) personnel has

been conducted on the refurbishment of L-07. Three SBAMA supervisory

personnel received this OJT training; two on days, one on night shift.

This training is considered inadequate because of the close quarters

in the silo with which these perscnnel had to observe refurbishment

operations. The silo space limitations and crane capability are not

conducive for adequate OJT. Traininig should be conducted by Air Force

personnel actually performing the refurbishment task unaer contractor

direction.

In addition to training, Air Force personnel are required, as items-

in-test, to satisfy program objectives in accordance with the R&DT

ever Increasing-user concept. It is believed that the tweaty-seven

(27) refurbishment program objectives cannot be fully satisfied if

Air Force personnel do not actually perform refurbishment after the

FTM 695 launching. The confidence factor of achieving refurbishment

test objectives with using only contractor personnel must be considered

somewhat less than 1009 because of a non-operational (VAFB Peculiar)

enviroamento
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7.3 Illustrated Parts Breakdown ) T.C. -- :7 O.--

Review of those parts replaced, as a res;ult of unschcduled mainte-

nance reflected no discrepancy or omission in the IP2. (those items in

the Operational Inventory).

7.4 T. 0. 21-SM8OA-18

Evidence still exists that the Contractor is taking "in-house" 123

action rather than following Technical Order maintenance disposition.

This action is prevalent in the installation of CTLI equipment. When

MRB action is required AFTO Forms 22 should be submitted.

7.5 T. E. Tractor

The T. E. Tractor starter ring gears are exhibiting a shearing of

teeth. At least three (3) have failed indicating a possible problem.

The Fifth Wheel Actuator and limit switch continue to fail with at

least seven (7) failures recorded. It is suggested that the appro-

priate AMA Monitor for additional failures.
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8.0 DISTRIBUTION

NO. CF
AGENCY "ITT," COPIES

The Boeing Company R. C. Seller3 I
P. 0. Box 6073
Santa Maria, California

Wing II Test Director Lt. Col. E. G. Wickes 5
65951b Aerospace Test Wing
Vandenberg AFB, California

Thiokol Chemical Corp. T. Walker 2
Vandenberg AFB, California

Hercules Powder Corp. D. L. Kennicott 2
Bldg. 5224
Vandenberg AFB, California

Aerojet-General Corp. V. R. Stober 1
Sacramento, California

Aerojet-General Corp. J. L. Adams I
Vandenberg AFB, California

0

Commander 3
BSD (BSQ)
Norton AFB, California

STL 5 plus
Norton AFB, California 1 reproducible

Documentation Center 19 plus
Arlington Hall Station 1 reproducible
4000 Arlington Blvd.
Arlington 12, Virginia

Autonetics C. W. Chapman 1
Anaheim, California

Autonetios R. L. Magers 2
Vandenberg AFB, California

AVCO J. F. Bowen 1
201 Lowell Street
Wilmington, Mass.

AVCO J. P. Lund 2
Box 1887
Vandenberg AFB, California
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8.0 DISTRIBUTION (Continued)

491 No. CF

AGENCY ATTN COPES

The Boeing Company J. Derdick 1
Seattle, Washington S. Krull 2

D. A. Cole 1

The Boeing Company H. W. Runt 10
Vandenberg AFB, California P. I. Schierman

G. F. Bily
D. B. Webendorfer
J. M. Rounds
W. H. A6
L. W. McNeely
E. B. Slebodnick (2)
H. S. Worley

File 4
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